l-Phenyl-4-thiohydantoin, Alkylating Agents, Amines, Mannich Reaction l-Phenyl-4-thiohydantoin reacted with aryldiazonium salts to give the corresponding 5-arylazo-l-phenyl-4-thiohydantoin (la-f). On alkylation of la,b,f with different alkyl halides, the corresponding 4-alkylmercapto derivatives (2 a-f) were obtained. 2 a was hydrolysed with a mixture of ethanol-hydrochloric acid to give 5-phenylazo-l-phenylhydantoin (3). Treatment of 2a,d with amines gave the products 4a-h. 4a when refluxed with a mixture of acetic-hydrochloric acid, the product 3 was obtained. la,b reacted with formaldehyde and appropriate amine to give the corresponding Mannich bases 5 a-k. Also l-phenyl-4-thiohydantoin when exposed to the Mannich reaction, 6 a-e were obtained. 6 a when treated with benzenediazonium chloride, the colour substance 5 a was separated.
Recently, 4-thiohydantoin 1 and l-phenyl-4-thiohydantoin 2 were prepared by refluxing hydantoin and 1-phenylhydantoin with phosphorus pentasulphide in dioxane. Under controlled conditions, 4-thiohydantoin was found to react smoothly with aromatic aldehydes in glacial acetic acid to give the corresponding arylidene derivatives 2 ; while difficulty occurred when N-l substituted hydantoin 3 and l-phenyl-4-thiohydantoin 2 condensed with aromatic aldehydes to give unsaturated hydantoin derivatives.
In this paper we report the coupling of 1-phenyl -4-thiohydantoin with aryldiazonium salts to give the coloured arylazo derivatives (la-f). The arylazo derivatives (la-f) gave the correct analytical data and they disolved in dilute aqueous sodium hydroxide solution (2%).
The introduction of the electron withdrawing arylazo group in C-5 position activated the hydantoin ring as well as the thione group; so on alkylation of the compounds 1 a, b, f, with different alkyl halides in the presence of aqueous sodium hydroxide and ethanol yielded the corresponding 4-alkylmercapto derivatives (2 a-f) in quantitative yields. When 2a was refluxed with a mixture of ethanolhydrochloric acid, till the odour of methane thiol could not be detected, the methylmercapto group present at position-4 underwent cleavage thereby yielding 5-phenylazo-l-phenylhydantoin (3), which was identical with authentic sample The coloured compounds 4 a-h gave the correct analytical values. 4 a was hydrolysed with a mixture of hot acetic-hydrochloric acid yielding 5-phenylazo-l-phenylhydantoin (3).
It was reported that the Mannich bases of 2-thiohydantoin derivatives were synthesised and tested as pharmacological active compounds Compounds 5 a-k gave the correct analytical values and gave red colour with concentrated sulphuric acid. They are insoluble in aqueous sodium hydroxide solution (2%). 5-Phenylazo-l-phenyl-4-thiohydantoin was regenerated when 5 a was hydrolysed with boiling concentrated hydrochloric acid.
Our study was extended towards the action of Mannich reaction on l-phenyl-4-thiohydantoin, which when treated with formaldehyde and the appropriate amine under the above experimental conditions, the free methylene group did not enter into reaction while the N-3 position due to its favourable location between the carbonyl group as well as the activating thione group, entered into reaction yielding the corresponding Mannich bases The products 6 a-e gave pale yellow colour when treated with concentrated sulphuric acid. The structure of the products 6 a-e is inferred from the facts that they gave the correct analytical values also when 6 a was treated with a cold solution of benzenediazonium chloride, the previously prepared 5a was obtained. Also when 6a was refluxed with a concentrated hydrochloric acid l-phenyl-4-thiohydantoin was regenerated.
Experimental
Melting points are uncorrected.
Preparation of 5-arylazo-l-phenyl-4-thiohydantoin (la-f)
General procedure: The aromatic amine (0.0068 mole) dissolved in concentrated hydrochloric acid (6 ml) and water (6 ml) was cooled to 0 °C and then treated with a cold solution of sodium nitrite (0.6 g) in water (6 ml). The diazotized amine was added gradually to an ice-cold solution of 1.3 g 1-phenyl-4-thiohydantoin 2 dissolved in 50 ml ethanol containing 2.6 g of sodium acetate. After the addition was completed, the reaction mixture w T as left aside in a cold chest for 1 hour. The product separated was filtered off, washed with water and crystalhsed from acetic acid (cf. Table I ).
The 5-arylazo derivatives (1 a-f), listed in Table I , are red in colour, soluble in sodium hydroxide (2%), and give deep red colour with concentrated sulphuric acid. 
Action of alkyl halides on 1 a, b, f
To each of 1 a, b, f (0.02 mole) in 40 ml of sodium hydroxide and ethanol (30 ml) was added the appropriate alkyl halide (0.022 mole). The reaction mixture was stirred for 30 minutes and then left overnight at room temperature. The solid obtained was collected by filtration and recrystallised from ethyl alcohol (cf. Table II) .
The 4-alkylmercapto derivatives (2a-f), listed in Table II , are insoluble in sodium hydroxide (2%) and give red colour with concentrated sulphuric acid.
Action of concentrated hydrochloric acid on 2 a 0.5g of 2a in a mixture of ethanol (20 ml) and concentrated hydrochloric acid (5 ml) was refluxed till the odour of the evolved methane thiol could not be detected. The reaction mixture was left to cool at room temperature, and the solid (0.3 g) obtained was collected by filtration and crystallised from dimethylformamide, m. p. 305 °C, and identified as 5-phenylazo-l-phenylhydantoin (3) by melting point and mixed melting point determination 4 .
Action of aromatic amines on 4-alkylmercapto derivatives (2 a, d)
A mixture of each of 2 a, d (0.005 mole) and the appropriate primary aromatic amine (0.0055 mole) was mixed well and heated in an oil-bath at 130-140 °C for 2 hours till the odour of the thiol could not be detected, then left aside to cool at room temperature. The sohd obtained was washed with alcohol and collected by filtration and crystalhsed from ethyl alcohol (cf. Table III) .
The 5-arylazo-4-substituted-iininohydantoins (4a-h), hsted in Table III , are all coloured. They give yellow colour with concentrated sulphuric acid.
Action of acetic-hydrochloric
acid mixture on 4 a 4 a (0.5 g) in a mixture of acetic acid (10 ml) and concentrated hydrochloric acid (10 ml) was refluxed for 4 hours, allowed to cool at room temperature. The sohd (0.3 g) which separated, was filtered off and crystalhsed from dimethy lformamide as 5-phenylazo-l-phenylhydantoin (3), m.p. 305 °C (melting point and mixed melting point determination). To a suspension of each of la,b (0.01 mole) and the appropriate amine (0.011 mole) in ethyl alcohol (50 ml) was added 30% aqueous formaldehyde (1.1 ml). The reaction mixture was heated on steam bath for 2 hours. The reaction mixture was concentrated to half its volume and left aside overnight at room temperature. The sohd product so obtained was filtered and crystalhsed from ethyl alcohol {cf. Table IV) . 
